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@ Method for manufacturing carpet tiles having excellent dimensional stability. 



@ The present invention relates to a method for manufactur- 
ing carpet tiles having excellent dimensional stability which 
comprises the steps of: 

(a) allowing a reticulated fabric base having a small ther- 
mal coefficient of linear expansion to be contact with the whole 
surface of the back of a carpet base material, 

lb) applying a backing material prepared from a composi- 
tion containing a thermoplastic material as the major compo- 
nent to the resulting composite material, and 

(c) optionally laminating a fabric backing onto the above 
backing material. 
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SPECIFICATION 

1. TITLE OF -THE INVENTION 

METHOD FOR MANUFACTURING CARPET TILES HAVING 
EXCELLENT DIMENSIONAL STABILITY 

2. BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

This invention relates to a method for manufacturing 
carpet tiles exhibiting very small dimensional stability 
with respect to change in ambient temperature. 

(2) Description of the Prior Art 

Carpet tiles are pieces of carpet in the shape of a 

square, rectangle, rhombus or the like or of a more 

complicated shape, having an area of, for example, 0.05 to 
2 

2 m . Such carpet tiles may be fitted next to each other 
to closely cover a floor. Carpet tiles have an advantage 
over ordinary carpets in that they may be easily laid on 
floor by merely placing the carpet tiles side by side 
and fixing them. Carpet tiles also have such merit that 
they can provide a variety of visual impressions by using 
different combinations of shape and color, and the repair 
thereof is easy. In cases where the carpet tiles are 
laic on the floor, it is required that they adhere 
sufficiently to the floor so that no portion thereof is 
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slipped out from its appropriate position when one walks 
thereon. In this connection, carpet tiles are known which 
may be fixed by their own weight, such carept tiles being 
designed to have a sufficient weight for fixability (self- 
5 fixing) by comprising a relatively thick backing material. 
Backing materials for carpet tiles serve also for 
providing fiber-shedding prevention, shape retaining 
performance, fitness onto floor and other various 
properties to the carpet tiles. 

10 A conventional carpet tile has generally such a 

construction in which a backing material is laminated 
on a carpet base material, and onto which a fabric 
backing is further attached, optionally, there is also 
such a case where an adhesive is used for fixing pile 

15 yarns of such carpet base material, or a case where 
no fabric backing is employed. 

While conventional carpet tiles are ones having 
various advantages as described above, there is also 
such a disadvantage in that dimension of such a 

20 conventional carpet tile changes slightly with change 
in temperature due to turning of the seasons or rapid 
change in temperature due to air-conditioner. Since 
carpet tile has hitherto self-fixing characterisitc 
property by its own weight, such carpet tiles have been 

25 usually applied without utilizing any adhesive means- 
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For this reason, conventional carpet tiles have had 
such a disadvantage in that if there is a significant 
change in temperature, considerable deformation is 
observed in a large area for application, even though 
there is a slight change in the dimension of a piece of 
carpet tile. In other words, when temperature dropped 
remarkably, gaps appear between the respective carpet 
tiles due to slight shrinkage of them, so that it mars 
the beauty thereof, or feeling in case of walking on 
such shrunk carpet tiles becomes uncomfortable because 
these carpet tiles may be slipped out of place one 
another at the time of such walking. On the contrary, 
when temperature rose significantly, there is also such 
a case where bluges (swellings) are produced on the 
carpet tiles due to swelling thereof. It may be said 
that the most significant disadvantage of carpet tile 
is dimensional change thereof with change in temperature 
as described above, so that immediate solution of such 
problem has been required. 

3. OBJECT OF THE INVENTION 

It is an object of the present invention to 
eliminate the above-mentioned disadvantages involved in 
conventional carpet tiles and to provide such carpet 
tiles having excellent dimensional stability. 
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4. SUMMARY OF THE INVENTION 

The present invention relates to a method for 
manufacturing carpet tiles having excellent dimensional 
stability characterized by the steps of: 

(a) allowing a reticulated fabric base having 
a small thermal coefficient of linear expansion to 
be contact with the whole surface of the back of a 
carpet base material, 

(b) applying a backing material prepared from a 
composition containing a thermoplastic material as the 
major component to the resulting composite material, and 

(c) optionally laminating a fabric backing onto 
said backing material. 

5. BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a schematic view illustrating an 
exainple of the method for manufacturing carpet tiles 
according to the present invention 

6. DETAILED DESCRIPTION OF THE INVENTION 

The carpet base mterials in the present invention 
are not specifically defined, but they may be woven 
carpets, knitted carpets, tafted carpets, needle- 
punched carpets and the like prepared from natural 
fibers such as wool, cotton, hemp or the like, 
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synthetic fibers such as polypropylene , polyester, 
polyamiae, polyacrylate, polyvinylidene chloride or 
the like, and other fibrous materials of flat yarn, 
and among others tafted carpets and needle-punched 
5 carpets can be particularly preferably used. Besides, 
such materials obtained by subjecting these carpet base 
materials to precoating treatment of a latex system, a 
hot-melt adhesive of ethylene-vinyl acetate copolymer 
system, and a low-density polyethylene film may also be 
10 utilized. 

The reticulated fabric base used in the present 

invention is one having a small thermal coefficient of 

-5 -6 
linear expansion (10 or less, and preferably 10 

or less) and an opening ratio required for passing a 

15 backing material therethrough. Such fabric bases include 

woven fabrics obtained through plain, twill, figure, 

or leno weaving etc. of bundled yarn, fabrics which 

are prepared from bundled yarn by binding the same 

in network without weaving, and nonwoven fabrics prepared 

20 by dispersing fibers at random with a uniform thickness 

and binding the fibers with the use of a- binder. 

Particularly suitable for the present invention are 

plain weave fabric and fabric prepared by binding 

bundled yarn with a binder in network without any 

25 weaving, and one, twc or more pieces of such fabrics 
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are utilized in lying one upon another. 

An opening ratio of such fabric base is 20% or 
more and preferably 25% or more, and a preferable 
dianeter of such opening is 1.0 inm or more. Material 
5 of said fabric base is not particularly limited, but 
examples of which include glass fiber, carbon fiber 
and metallic fiber, among other things, glass fiber is 
preferably used. 

The backing material used in the present invention 

10 is prepared from a composition containing a thermoplastic 
material as the major component. Examples of such 
thermoplastic material include asphalt such as natural 
asphalt, petroleum asphalt or the like, polyolefins such 
as polyethylene, polypropylene, ethylene-propylene 

15 copolymer, ethylene-butene copolymer and the like, 

olefin-polar monomer copolymers such as ethylene-vinyl 
acetate copolymer, ethylene-acrylic ester copolymer and 
the like, and chlorinated polymers such as polyvinyl 
chloride, polyethylene chloride and the like. 

20 In case of using asphalt as the backing material 

in the present invention, with 50 - 90% by weight 
of the asphalt may be incorporated 10 - 50% by weight 
of polyolefin such as polyethylene, polypropylene, 
ethylene-propylene copolymer, ethylene-butylene 

25 copolymer or the like, ethylene-polar monomer copolymer 
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such as ethylene-vinyl acetate copolymer, ethylene- 
acrylic ester copolymer or the like, chlorinated 
polymer such as polyvinyl chloride, chlorinated 
polyethylene or the like, or synthetic or natural 
rubber such as styrene-butadiene (random, block) 
copolymer, styrene-isoprene (random, block) copolymer, 
butyl rubber, isoprene rubber, chloroprene rubber or 
the like, and, if necessary, any inorganic filler. 

Furthermore, in case of using a polyolefin, with 
50 - 95% by weight of the polyolefin may be incorporated 
5 - 50% by weight of wax, a low molecular weight 
polyolefin, petroleum resin and inorganic filler. 
Furthermore, in the case where ethylene-polar monomer 
copolymer system material is employed, with 10 - 90% 
by weight of the copolymer may be incorporated 10 - 85% 
by weight of an inorganic filler, 0 - 20% by weight of 
a softner and/or a plasticizer which is liquid. state 
in the normal temperature. 

In the case where a chlorinated polymer is 
employed, with 10 - 90% by weight of the chlorinated 
polymer may be incorporated 5 - 80% by weight of a 
^plasticizer and 0 - 80% by weight of an inorganic 
filler. 

If an asphalt, polyolefin, or ethylene-polar 
monomer copolymer system material is utilized in the 
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preBent invention, the backing material may be prepared 
by means of kneader, Banbury mixer, single or twin 
screw kneading extruder. The resulting composition 
is applied as first and second backing materials in 

5 such that the total amount of them becomes 1.5 - 8.0 

2 2 
kg/m , and preferably 2.0 - 6.0 kg/m . When such 

total amount of the backing material is less than 1.5 

kg/m , self-fixing stability of the resulting carpet 

tile by its own weight becomes poor so that it is not 

10 suitable. On the other hand, when the total amount of 

2 

the backing material is higher than 8.0 kg/m , application 
for laying the resulting carpet tile on a floor becomes 
difficult and economically disadvantageous. 

Furthermore, in case of a chlorinated polymer, 

15 paste is prepared from polyvinyl chloride plasticizer 
(e.g., DOP) and an inorganic filler , and such paste maybe 
applied to a carpet base material with an amount of 
1.5 - 8.0 kg/m 2 , 

The fabric backings of the present inveniton may 

20 be woven fabrics, bound fabrics or nonwoven fabrics 
prepared from plyester, polyamide, polypropylene, or 

glass fibers, and those having a unit weight of 

2 2 
10 - 500 g/m and preferably 15- 400 g/m may be 

utilized as occasion demands. The case where such 

25 fabric backings are required is one where backing 
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material is a composition containing asphalt as the 
major component, or one where there is required to 
more precisely control dimensional change of carpet 
tile in order that such carpet tiles are used in such 
5 a place where change in temperature is particularly 

remarkable. In the case when, a woven, bound or nonwoven 
fabric prepared from glass fiber is used as the fabric 
backing, it is necessary for selecting such fabric 
backing having a lower unit weight than that of a 

10 reticulated fabric base produced from said glass fiber. 
If fabric backing of a high unit weight is selected, 
there is usch a case where the resulting carpet tile 
is curved towards the carpte base material so that there 
is in danger of stumbling and a fear of spoiling the 

15 beauty . 

Next, the method for manufacturing carpet tiles 
having excellent dimensional stability according to 
the present inveniton will be described hereinbelow. 
Figure 1 is a schematic view illustrating an 

20 example of the method for manufacturing carpet 

tiles in accordance with the present invention wherein 
a reticulated fabric base 5 guided from a reticulated 
fabrac base supplying section 4 is laminated on a 
carpet base material 1 withdrawn from a carpet base 

25 material supplying section 2 and traveled by means of a 
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conveyor 3 so as to be in contact with the whole 
surface of the carpet base material 1, then a backing 
material 6 made of a composition (except a pasty 
composition of polyvinyl chloride) containing a 
5 thermoplastic material as the major component is 
subjected to T-die extrusion at a temperature of 
1D0 - 250°C, such backing material extruded is applied 
to the resulting composite material of the carpet 
base material 1 and the fabric base 5 with an amount 

10 of 1.5 - 8.0 kg/m 2 at a teniperature of 100 - 250°C by 
means of a doctor blade or a coater 7 such as calender 
roll coater or the like, thereafter a fabric backing 
9 guided on the upper surface of said backing 
material 6 in parallel thereto from a fabric backing 

15 supplying section 8 is optionally laminated thereon 

by the use of a pressure rollers 10 to form a laminated 
carpet sheet material 11 having prescribed thickness 
and properties, further the carpet sheet material 11 
is passed through a cooling means 12 in the following 

20 processes, and finally a desired carpet tile 14 is 
obtained through a cutting means 13. 

In such an instance where the backing material is 
made of a coiqposition containing polyvinyl chloride, 
paste prepared from polyvinyl chloride, a plasticizer 

25 and an inorganic filler is homogeneously applied to the 
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composite material of said carpet base material and 

2 

riticulated fabric base with an amount of 1-5 8.0 kg/m 
at ordinary temperature by utilizing a doctor blade, 
if necessary, a fabric backing is laminated thereon, and 
5 the resulting laminated material is heated at 150 - 220°C 
for 20-5 minutes to perform gelation of such material, 
thereby obtaining an integrated carpet sheet material. 
Alternatively, a pasty composition of polyvinyl chloride 
system may be homogeneously spread over a fabric backing 

10 or conveyor, on which a reticlated fabirc base and a 
carpet base material are laminated, and they may be 
similarly heated to perform gelation thereof. Then, 
the resulting carpet sheet material is cut out in a 
prescribed dimension to obtain carpet tiles. 

15 It has been found that when the reticulated fabric 

base used in the present invention is inserted in the 
backing material so as to be in contact with the 
carpet base material, the resulting carpet tile has 
excellent dimensional stability. More specifically, 

20 the reticulated fibers used in this invention has a 
very small thermal coefficient of linear expansion 
and which is far smaller than those of carpet base 
materials, backing materials and fabric backings 
which have been hitherto utilized for carpet tiles. 

25 • Thus, when the reticulated fabric base of the present 
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invention is employed in combination with other 
materials, dimentional change of the resulting carpet 
tile becomes very small in respect of change in 
temperature. On one hand, a conventional backing 
5 material to be used for carpet tiles has been utilized 

in such a manner that the backing material is heat-fused 
at at a temperature of 100 - 250 °C to form a sheet and 
the sheet thus obtained is employed in combination with a 
carpet base material and a fabric backing. In these 

10 circumstances, the most remarkably set at room temperature 
is the above conventional backing material. For this 
reason, it is very userul for improving dimensional 
stability of carpet tile that the reticulated fabric base 
according to the present invention is in contact with 

15 such backing material as described above. Another 
reason for utilizing the reticulated fabric base in 
the present invention resides in that a backing 
material is allowed to be contact with a carpet base 
material through the network of the reticulated fabric 

20 base. In this respect, if such a fabric base having 
no network therein is "used, a backing material cannot 
be served for inserting the fabric base thereinto, 
otherwise the backing material is divided in two layers 
for its use. In the reticulated fabric base according 

25 to the present invention, however, there is an advantage 
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in the point descrined above without any division of 

the backing material, 

EXAMPLES 

The present invention will be described in more 
detail hereinbelow in conjunction with examples and 
comparative examples. 
Examples 1-7 

Various carpet tiles were prepared by such a 
manner that a reticulated, fabric base prepared from 
glass fiber was superposed on the back of a tafted or 
needle-punched carpet, to which each of various backing 
materials was applied as shown in Table 1, and a fabric 
backing was opptionally laminated thereon. 

With respect to these various carept tiles, each 
ratio of dimensional change was determined in accordance 
with such a way that changes in dimension of a carpet 
tile were measured in each atmosphere where the tenperature 
is higher or lower by 40 °C than basis room temperature 
of 20 °C. The results are shown in Table 1, and as 
is apparent therefrom, the ratios of dimensional change 
were very small and it meant good dimensional stability. 
Thus, carpet tiles having no problem from practical 
point of view were obtained in accordance with the 
presnet invention. 



0171201 



C 
to 



i 

i 

I 


1 

i 
i 


u 

» *J a) O - 

-o 5 a - * 
~ o> a. •+ 

3 0 S <M 
■D O — M *J 
C — g > X o 3 
3 u J 8 (M X 0 
3 0 * (U fM - .a 
axu n o m u 


— 1 

-» c 
a % 

>. 0 tn tn 
» -» r* :n 
a 

— o »- 

.TJ fM O 

— 1 £ _ 

IO Oj OS o 
. 3)1 JUL 




10 


Tafted Carept 
Wool 

Polyester Non- 
Woven Fabric 

100 


Plain Weave 

760 
1.0 

18 

about 1/3 


PVC System 
(PVC 20 
DOP 25 

Calci um 
Carbonate 55) 

4.5 




m 


Needle-Punched 
Carpet 

PP 

PP Nonwoven 
Fabric 

(Total) 800 


Bound 

Reticulated 
Fabric without 
Weaving 

0.20 

10 

about 14/15 


-« c 

V .H O 

O XI 

M U 
■E Z n»«J~ 

a) coo 
jj o --h in 
n v a E 
> o n 3 

< o o © 

< W < 0 -H 4J 3 

03 u a u <8 as 
a cu o c ^ 




*r 


Tafted Carept 
PP 

Polyester Non- 
woven Fabric 

100 


Plain Weave 

340 
0. 36 

16 

about 5/6 


EVA System 
(EVA 30 (VA 284, 
MI 4) 
DOP 10 
Calcium 
Carbonate 60 

5.0 




r> 


Tafted Carpet 
Nylon 

Polyester Non- 
woven Fabric 

100 


Plain Weave 
55 

0.08 
20 

about 19/20 


EVA System 
(EVA 40 
(VA 26%, MI 8) 
DOP 10 
Calcium Car- 
bonate 50) 

4.0 




CV 


Needle-Punched 
Carpet 

PP 

PP Nonwoven 
Fabric 

(total) 1,000 


Nonwoven Fabric 
60 

(Aperture 
having S mm 
diameter, 
125/square 
inch) 

about 2/3 


LOPE System 
(LOPE 80 
(MI 40) 
Calcium Car- 
bonate 20) 

3.5 




rH 


Tafted Carpet 

Acrylic 

PP Woven 
Fabric 

120 


Plain Weave 

225 
0.30 

16 

about 6/7 


Asphalt System 
(40-60 Straight 
Asphalt 70 
EVA 30 
(VA 8%, MI 15) 

3.0 




0 

« 

X 

H 


Carpet Bass 
Material 

Type 

Yaren Material 

Fabric Bas J 
Material 

Unit Weight 
(<j/m 2 ) on 
Fabric Bas \ 


(a) Glass 
Reticulate 1 
Fabric Bas>: 

Weave 

Unit Weigh*. 

(g/m 2 ) 

Thickness i £ 
Bundled 
Yarn (mm) 

Density of 
Bundled Yarn 
(number/inch) 

Opening Rai io 


c or 

-< -l o> 

O <3 -t 03 

(DM 0 rM 

oo a *j b . 
~ a e ~ ^ \ 
a * >, o * c o» 





0171201 



= 5 



■2 - - a 
- » - o 



S3 -j 

•J 0 — 
• Z ii 



I 

?^ ? 
1 = 0 - 

3 3 JS J . -* ^ 

•J ■* ^ O ' -5 

Z C J X — o 
-or; 2 w - 

E tt 3» - 0 

i >-~ : wir 
- a«« ■•9- 



3 

C 



C SL 
0 ."0 
2 

M C 

tn <u 
K > 
-i o 
OX 



u 

0 c 

« > o 

01 O -H 

0 0 G 
A 2 b, 



0 

c 
o 
z 



0) c 

tfl > o 
V o ~, 

? £ -° 

0 D f0 

a. z Ck 



-Q 0» 0) 

a c -h 

~ u ±j 

u -a a 

— CO 2 



<u - o c 

n (j *h o o 

3o xi -H 

•mo au o 

I O C I 3 

«d a 

0) -U (5 > X 

r <s nJ .a u 



.0 0) 

•a 

•o c * 
a) «. a ~* 

(d u c 

I VPCO-H 
*J ~l ±1 
O S O CO 

a aj o o 
x * *4 a o 



0 3 O 

8) O 5 
C fO O 

~h «m r 

825, 



I 

lA 



iu 0 — ' 

o c at 



o 

o r 5 

<V <U TJ 

O C 6) 



© *j «o 

c a> 

o J a 
Q 



0171201 



- 16 - 

Comparative Examples 1-5 

Various carpet tiles were prepared by such a manner 
that each of various backing materials as shown in Fig. 2 
was applied to the back of a taffetized carpet without 
employing a reticulated fabric base prepared from 
glass fiber, and a fabric backing was optionally 
laminated thereon. 

With respect to these various carpet tiles, each 
ratio of dimensional change was determined in accordance 
with such a way that changes in dimension of a carpet 
tile were measured in each atmosphere where the 
temperature is higher or lower by 40 °C than basis room 
temperature of 20°C. The results are shown in Table 2, 
and as if apparent therefrom, the ratios of dimensional 
change were, very large so that there might be problems 
from practical point of view. Each raw material for the 
backing Materials will be abbreviated herein as- follows. 
EtJiyl&foe-vinyl acetate copolymer : EVA 
tfE^te'TO-ethyl aefeylate copolymer: EEA 
P^^^ry-fette : PP 

febjr^feifeity polyethylene : LDPE 

Polyvinyl chloridfe : PVC 

phthaiate : DOF 

Sty^^fe^itadietre block copolymer: TPR 
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The features disclosed in the foregoing description, 
xii une luiaOwaiiLj claims and/02 in Llx^ ^company ir*g 
drawings may r both separately and in any combination 
thereof, be material for realising the invention in 
diverse forms thereof. 
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7. What is claimed is: 

1. A method for manufacturing carpet tiles having 
excellent dimensional stability conqprising the steps of: 

(a) allowing a reticulated fabric base having a small 
thermal coefficient of linear expansion to be contact with 
the whole surface of the back of a carpet base material, 

(b) applying a backing material prepared from a 
composition containing a thermoplastic material as the 
major component to the resulting conposite material, and 

(c> optionally laminating a fabric backing onto 
said backing material. 

2. A method for manufacturing carpet tiles as 
claimed in claim 1 wherein said carpet base material 
is a tafted or needle-punched carpet. 

3. A method for manufacturing carpet tiles as 

claimed in claim 1 wherein said reticulated fabric 

base is a glass fiber woven, bound or nonwoven fabric, 

2 

and a unit weight is within a range of 10 - 1,000 g/m . 

4. A method for manufacturing carpet tiles as 
claimed in claim 1 wnexein said u-iermopiastic mareriai 
is selected from the group consisting of asphalt, 
polyolefin, olef in-polar monomer copolymer, and 
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chlorinated polymer. 

5. A method for manufacturing carpet tiles as 
claimed in claim 1 wherein said .fabric backing is a 
woven, bound or nonwoven fabric prepared from a 
polyester, polyaiuide, polypropylene or glass fiber, 

2 

and a unit weight is within a range of 10 - 500 g/m . 
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